Coastal droughts simultaneously affecting California, Oregon, and Washington are rare, but have extensive and severe impacts (e.g., wildfire, agriculture). To better understand these events, we use historical observations to investigate: (1) 
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Other studies have shown that at the monthly to seasonal scale, the leading mode of hydroclimate -1 are considered a 'moderate' drought). PDSI is widely used in observational analyses (Trenberth 158 et al. 2014) , as a target for tree-ring based paleoclimate reconstructions (Cook et al. 2004) , and 159 to investigate drought dynamics in model simulations (Coats et al. 2015; Cook et al. 2014 Cook et al. , 2015 160 Dai 2013; Feng et al. 2017) . Drought variability in PDSI compares favorably with soil moisture 161 from more sophisticated land surface models (Cook et al. 2015; Feng et al. 2017) , even in regions 162 strongly dominated by snow (a process not explicitly simulated in the PDSI calculations), such as 163 the Sierra Nevada Mountains (e.g., Williams et al. 2015) .
164
The climate datasets and PDSI used here were developed previously for a study investigating 165 climate change contributions to the recent California drought (Williams et al. 2015) . As part of 166 that study, these data were compared against alternative datasets, and their variability, trends, and 167 effects on PDSI calculations were also extensively assessed. The ClimGrid temperature and pre- Williams et al. 2015) . Despite these differences, Williams et al. (2015) show 176 that humidity, wind speed, and solar radiation are far less important than precipitation and tem-177 perature in terms of driving PDSI variability and trends in California, and we find this to be true 178 throughout our west-coast study region. Importantly, uncertainty may also be introduced through ClimGrid. Further details and evaluations of these datasets are provided in Williams et al. (2015) 187 (cf. Figure 1 , Supplemental Materials therein).
188
To investigate the robustness of various modes of precipitation variability, we also use version 189 7 of the Global Precipitation Climatology Centre (GPCC) precipitation dataset (Schneider et al. 190 2014 (Schneider et al. 190 , 2015 . GPCC (available 1901 GPCC (available -2013 ) is a global gridded dataset of monthly precipitation Guan and Waliser (2015) . This dataset includes information on the location of 203 landfalling ARs calculated from the NCEP-NCAR Reanalysis 
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This strong covariability is also found in cool season precipitation, which shows similarly sig- threshold resulted in only four more years qualifying as coastal droughts (1928, 1933, 1985, and 282 1987) . Over the entire period of record there is no apparent trend in either occurrence or intensity 283 of these events, though they are unevenly distributed in time, with clusters during persistent periods 284 of co-occurring dryness in the North and South Coast (see Figure 2 ). The first cluster is during the 285 1920s and 1930s, a period of some of the worst drought years in California (Mirchi et al. 2013 ) and 286 the worst multi-year drought in United States history (the Dust Bowl; Schubert et al. 2004 ). The the primary driver of historical drought variability in this region (e.g., Seager et al. 2015; Williams 314 et al. 2015) . Some of this warmth also likely represents a response to, rather than cause of, these 315 droughts through various mechanisms. These include reduced evaporative cooling from dry soils 316 (Seneviratne et al. 2010) , increased surface insolation from lower cloud cover (Wolf et al. 2017; 317 Yin et al. 2014) , or the influence of the blocking ridge in the atmosphere (Singh et al. 2016; Wang 318 et al. 2015) . North America (e.g., 1919 America (e.g., , 1977 .
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To quantify the inconsistency in ocean-atmosphere dynamics, we calculated uncentered Spear- These findings also further reinforce the importance of internal atmospheric variability for coastal 385 droughts, which is expected to be much more variable from month to month relative to circulation 386 anomalies forced by persistent SSTs. 
Conclusions

408
The dominance of internal atmospheric variability over the SST-forced dipole for hydroclimate and longer timescales, if the source of low frequency variability can be identified.
450
Our analyses have focused primarily on precipitation variability and the associated dynamics, the 451 main drivers of historical droughts (e.g., Seager et al. 2015) . Recent evidence suggests, however, wildfires-burned-a-record-breaking-10-1-million-acres-in-2015. coastal drought events identified in our study are marked by the brown dots : 1919, 1924, 768 1929, 1930, 1931, 1934, 1966, 1977, 1994, 2002, 2004, 2007, 2008, 2009, 2014, 2015 . In 769 the lower panels, composite summer PDSI (median) for all coastal drought years (n = 16),
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coastal drought years before 2000 (n = 9), coastal drought years after 2000 (n = 7), and tends from 1948-2015; coastal droughts occurring during this period (1966, 1977, 1994, 
